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INTRODUCTION 

Prior to 1929 it was believed that the cost of a fully 
mechanized sewage treatment plant was beyond the 
reach of the small community. This was true to a cer- 
tain extent, because big plant units, when scaled down in 
size, were not directly applicable to small plant re- 
quirements. 

The small plant picture was completely changed by the 
introduction of the Dorr Clarigester, a combination unit 
in wbich mechanical clarification and mechanical sludge 



for small plant sewag 

digestion are accomplished in a single, two-story tank. 
This revolutionary equipment made its first appearance 
in 1929 at a small municipal installation at East Roches- 
ter, New York. 

Today, the small plant picture continues to improve 
as a result of the development of the Dorr-Oliver Degrit- 
ting Clarigester, providing positive, mechanical grit re- 
moval in the same tank with a conventional Clarifier. 
This new "Degritting" device is available on all sizes of 
existing Dorr Clarifiers Type A, and Clarigesters between 
20' and 40' diameter. In either case, it will remove trouble- 
some grit from the raw sewage without the need for costly, 
separate grit handling facilities. 

Further modification to the basic Clarigester design 
includes the Dorr Duo-Clarigester providing primary and 
secondary sedimentation, as well as sludge digestion, 
in a single tank, and the Dorr-Oliver CompleTreator which 
provides complete sewage treatment in a single tank. 

This bulletin covers in detail the Degritting Clarigester, 
Clarigester and also includes brief descriptions of the 
CompleTreator and Duo-Clarigester. The unit which is 
most economical will depend on such local conditions as 
population, available space, degree of treatment re- 
quired, etc. 

GRIT REMOVAL IN SMALL PLANTS 

Before the introduction by Dorr-Oliver in 1956 of the 
new mechanical "Degritting" device for the Clarigester 
and Clarifier, it was necessary for small sewage plants 
to maintain a separate grit chamber which had to be 
manually cleaned at all too frequent periods. 



This 14' dia. Dorr Clarigester shown in foreground 
is a vital part of the sewage treatment plant at 
Bowie State Teachers College, Bowie, Maryland. 
The plant is another project undertaken by the State 
of Maryland Dept. of Public Improvements for elimi- 
nating pollution on a state-wide basts. Despite the 
modest size of the plant, a high degree of treat- 
ment was required because of the low flow in the 
stream receiving the effluent. Complete treatment 



is provided for a population of 500 with an average 
flow of 50,000 GPD by means of a low-rate trickling 
filter flowsheet followed by sand Filters. Because 
a full-time operator would not be available, it was 
essential that the mechanical equipment require 
minimum operating attention and maintenance. 
Other Dorr-Oliver equipment shown includes a 40' 
dia. Distributor (right) and a 14' dia. Secondary 
Clarifier, in back of the Clarigester. 



Dorr-Oliver equipment and methods are protected by apparatus and process patents issued and pend- 
ing in the U. S. and other countries. Clarigester and CompleTreator are trade marks of Dorr-Oliver 
Incorporated, Reg. U. S. Pat. Off. Copyright 1959 by Dorr-Oliver Incorporated. Printed in U. S. A. 



treatment 



When grit chambers are cleaned by hand they must be 
cut out of service and the supernatant is pumped or 
drained off. The grit is then shoveled into buckets, or 
other receptacles, and removed. With manually cleaned 
chambers, in addition to the Inconvenience, there is also 
the added expense of maintaining an extra unit so that 
one will be in service while the other is being cleaned. 

The importance of adequate grit removal and handling 
facilities is well recognized in the modern sewage treat- 
ment practice. Grit In the sewage treatment field is 
generally considered as that sand, gravel, cinders and 
other inorganic material, 65 mesh and larger, having 
a specific gravity of 2.65. It also may contain coffee 
grounds, seeds, and other non-putrescible organic mate- 
rial. The removal of grit in advance of other treatment 
processes facilitates the handling of the sludge produced 
and prevents unnecessarily rapid wear of machinery. 

If grit Is permitted to settle in Imhoff or sedimentation 
tanks, it is apt to remain in the bottom of the tanks or in 



pipe lines through which the sludge flows and becomes 
extremely difficult to remove. In some instances grit in 
a settled condition has been known to compact and 
solidly plug a sludge line. 

The efficiency of grit facilities is measured not only 
by the percent removal of grit from the total flow, but 
also inversely by the amount of putrescible organic mate- 
ria! removed with the grit. The fundamental concepts of 
contemporary grit chamber design are based on the 
premise that: "A sand grain suspended in a liquid tends 
to settle at the same velocity with reference to the sur- 
rounding fluid regardless of whether the body of liquid is 
at rest or moving In a horizontal direction." 

From this statement the concept of surface area as 
the critical factor in grit chamber design has been de- 
veloped. The Dorr Detrltor was designed on these prin- 
ciples almost 30 years ago, and today is the most widely 
used method for grit removal In medium and large scale 
treatment plants. 



Dorr-Oliver equipment for smoll plant sewage treatment 

The Degritting 
Clarigester 



The Degritting Clarigester is Dorr-Oliver's revolutionary 
answer to the age-old small plant sewage treatment 
problem of what to do about grit; how to remove it effec- 



GRIT 

CHAMBER 




SLUDGE DISCHARGE 



Sketch of the Dorr-Oliver Degritting Clarigester showing the unique 
feature of this new unit, the "grit chamber/' providing positive 
mechanical grit removal with conventional clarification in a single tank. 
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GENERAL DESCRIPTION 
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tively, efficiently and economically? The answer: Positive 
mechanical grit removal with conventional clarification in 
a single tank. 

Essentially, the Degritting Clarigester mechanism con- 
sists of a worm gear drive head mounted on traverse 
beams and supporting a vertical shaft to which are 
attached the skimming arm and the Clarifier and Digester 
mechanisms. The slowly rotating mechanism is driven by 
an electric motor through a gear reduction unit and 
chain drive to the worm countershaft. 

The "Degritting" feature of the Clarigester is based 
on the same design principle incorporajpd in the Dorr 
Detritor. Briefly stated, this is that the determining factor 
in grit chamber design is area. Sufficient area is provided 
for ail plus 65 mesh grit with specific gravity of Z.65 
to settle out. The unique feature of this new unit is that 
the "grit chamber" is an integral part of the primary 
Clarifier. The chamber itself is an annular channel sur- 
rounding the influent well. 
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DRIVE MECHANISM 
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CLARIFIER AND DIGESTER MECHANISMS 



This is a view of the second (Unit #2) Dorr Type 
DA Degritting Clarigester unit at Totawa, N. J. 
It is 30' in diameter by 25' total side water depth. 



Sewage to be treated first enters this channel where 
the grit settles out This grit is continuously raked to a 
hopper by vertical rotating members attached to the 
skimming arm. Degritted, raw sewage overflows an inner 
weir into the influent well proper. A bypass slide gate 
permits discharge of feed directly into the Clarifier com- 
partment when desired. 

Clarified sewage flows over the weir at the periph- 
ery. Solids settle in the upper compartment and are 
raked to the center by the mechanism for discharge 
through a sludge seal into the lower, or Digester com- 
partment. Here, the sludge stirring mechanism promotes 
rapid digestion and gasification and also breaks up any 
scum formation. A gas dome is provided for gas takeoff 
and normally this gas is piped to a waste gas burner. 



advantages 



• Removes troublesome grit from the raw sewage with- 
out the need for costly, separate grit handling facilities. 

• Reduction of initial cost and operating cost compared 
with separate facilities. 

• No scum formation in Digester due to intermeshed 
fixed and rotating members at top of compartment. 

• All solids are handled mechanically. No squeegeeing 
of the sides or hosing down of gas vents is required as in 
the old-fashioned Imhoff tank operation. 




INFLUENT WELL AND DEGRITTING CHAMBER 
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• Tank construction is less expensive because of the 
well recognized economic advantages of circular, flat 
bottom tanks, compared with other shapes. 

• Operation is continuous and uniform -a single tank 
to operate -one point of feed, one overflow, one sludge 
discharge, one drive unit, no interconnecting piping, no 
valves to manipulate. 

• Mechanical grit removal based on area considerations. 

• Maximum digester capacity utilization by grit elimi- 
nation. 

• Maintenance is kept at a minimum. 

• A better over-all appearance, in line with modern 
trends in the construction of mechanical equipment. 

• For a low initial cost, well within the means of the 
small community with populations up to 10,000, the 
Degritting Clarigester gives the big plant standards of 
efficiency that are associated with mechanical treatment. 
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SUPPORT BEAMS AND WALKWAY 
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DEGRITTING MECHANISM 



ACCESSORIES 



Dorr-Oliver equipment for small plant sewage treatment 



The Clarigester 
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Introduced in 1929, the Dorr Clarigester with its inno- 
vation of mechanical clarification and sludge digestion in 
a single two-story tank, soon proved to the sanitary 
engineering field that the mechanically-operated plant is 
not only far easier to operate and control, but is also 
much less expensive to build, maintain, and run, than the 
old type of manually-operated plant that it replaced. 

Actually, the Dorr Clarigester performs the same duties 
as those of the Dorr-Oliver Degritting Clarigester, minus 
the "Degritting" mechanism and chamber. 



Diagram showing operation of Clarigester. 



While concrete tanks are normally used, Dorr-Oliver 
can furnish for very small flows, a Clarigester in a steel 
tank, ITx 6" in diameterx 19' water depth. The mecha- 
nism will be completely shop erected and can be shipped 
to the job site assembled in a steel tank. 



The Duo-Clarigester 



The Duo-Clarigester is a modified Clarigester providing 
primary and secondary sedimentation as well as sludge 
digestion in a single tank. This is accomplished by means 
of a vertical partition that extends from about the liquid 
level down to the rake arm supports, dividing the upper 
or clarification section of the tank into two compartments. 

The Duo-Clarigester is especially applicable in small, 
high-rate filter plants for the treatment of domestic sew- 
age or trade wastes and may also be used in connection 
with activated sludge, standard trickling filter plants, 
and wherever both primary and secondary clarification 
are needed. 




Normally, raw sewage is introduced first to the primary 
compartment of the Duo-Clarifier as in conventional flow- 
sheet practice. Under certain conditions however, such 
as when heavy grease loads are encountered, it has been 
found advantageous to feed raw sewage to the digestion 
section first and then by displacement upward through a 
pipe into the primary Clarifier compartment. In this way 
a pre-digestion step is added without additional equip- 
ment, and material which would cause difficulties in 
subsequent steps is removed at the beginning of the 
flowsheet. 

The Duo-Clarigester is available in sizes up to 40' in 
diameter. Operation is practically automatic. Shock loads 
are easily handled, and variations in flow do not upset the 
balance. No sludge pump is needed and maintenance and 
operating costs are less because of fewer items of 
equipment. 

Although concrete tanks are commonly used, the Duo- 
Clarigester, noted for its desirability where very small 
flows have to be contended with, can be furnished in a 
steel tank ITB" dia. by 19' water depth. It is supplied, 
ready for use, with its mechanism shop erected and com- 
pletely installed and assembled in its two-story steel tank. 



This Duo-Clarigester, in operation at a restaurant 
and service area on the Pennsylvania Turnpil^e, 
provides primary and secondary sedimentation, 
as well as sludge digestion, in a single tank. 



The CompleTreator 



The design of small, complete sewage treatment plants 
to serve schools, restaurants, motels, small housing 
developments, service stations, etc., has long been a 
thorn in the side of the consulting engineer and an almost 
impossible financial burden to the property owner. As a 
solution to this problem Dorr-Oliver has developed a 
package-type, self-contained unit called the "Comple- 
Treator" which incorporates in a single unit those proc- 
esses which previously required five separate tanks. 

The CompleTreator is a compact, two-stage BioFiltra- 
tion plant with sludge digestion, designed as a standard 
unit with a maximum treatment capacity for 150 persons 
or the population equivalent. It consists of a primary 
Clarifier, primary and secondary Biofilters, secondary 
Clarifier, a recirculation wetwell, and a sludge Digester 
(see Flowsheet). Overall dimensions of the tank are 11/6" 
dia. X 19T high, which is the maximum size steel tank 
that can economically be shipped intact by rail or truck. 

The CompleTreator is delivered at the site wired and 
completely assembled and ready for installation. Oper- 
ating at an average design capacity of 15,000 gal/day, 
it will give results comparable to full size Biofilter plants. 
The unit is designed for continuous operation and the 
only attendance the mechanism requires for lubrication 
and general housekeeping. 

This comparatively new innovation in the sanitary engi- 
neering field not only results in a decided economy in 
construction costs but also reduces considerably the land 
area required for the plant. 




The Dorr-Oliver CompleTreator gives the same efficient 
treatment to relatively small flows, as the Biofiltration 
process has been successful in accomplishing in hun- 
dreds of municipal plants throughout the world. 



Two Dorr-Oliver CompleTreator units installed at the 
Perkin-Elmer Corporation, Norwalk, Conn., provide complete 
sewage treatment for a population of 1050 employees, 
using modern, mechanized sanitary engineering methods. 



For further 

information on all types 
of sewage treatment, 
both large and small, 
Dorr-Oliver has the following 
bulletins available 
at your request: 



sewage treatment equipment 

2508 The DorrClone Classifier for Degritting Sewage 

6262 The Dorrco Densludge Digestion System 

6281 The Spiral Heat Exchanger 

6300 The Dorrco Distributor 

6301 The Dorrco Vacuator 

6400 The Dorrco Bar Screen and the Dorrco Sulzer 
Disintegrator 

6411 The Dorr Detritor 

6412 The Dorr-Oliver Degritting Clarifier-Clarigester 

7313 Small Scale Biofiltration with Dorr Duo 
Treatment Units 

7314 The Dorr-Oliver SpiroVortex System 

7315 The Dorr-Oliver CompleTreator 

7316 The D-0 Aerator 

general sanitary equipment 

600 l-R The Dorrco Monorake 
6192 Dorr Clarifiers 
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